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(54) DIGITAL-ANALOG CONVERTING CIRCUIT AND LIQUID CRYSTAL DISPLAY DEVICE 
MOUNTING THE CIRCUIT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a DA converting 
circuit which requires a small number of components 
composing the circuit and can contribute to narrowing the 
frame width of a LCD panel, and a liquid crystal display 
device mounting the circuit. 
SOLUTION: In the reference voltage selective AD 
converting circuit in a liquid crystal display device integral 
with a driving circuit each of three pieces of analog 
switches of polarities corresponding to each bit logic of, for 
example, three bits (b2, b1, bO) of data is formed of one 
piece of conductive (P-channel/N- channel) MOS transistor 
corresponding to each bit logic, and these are connected in 
series to form gradation selecting units 30-37 for as many 
as 8 gradations. And, these gradation selecting units 30-37 
are connected across reference voltage lines 38-0 to 38-7 
for as many as 8 gradations and the column line 25n, 
respectively. 
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So 

[ 0 0 2 7 ] B 4 B> m 3 CC^ 0 fcS#1fj£CDSi£mEE 10 
SftSD A&REIft 1 2 5 «l*3?&ftttftttBSfflX& 

#*ffbr*tr*S. 8B8H»OBMitRa-^ h3 
0-3 7O^3fflC07^Pyx>f v?tLX. 7 is* to 
f-tHD&Vv V (b2. bl. bO)0»Hfc*ftEL 
/ceg^M (N***;u/P***;i/) omos h7>^ 

[0 02 8 ] H4«cfc^r i »««Ra-» h3 OB, 
"0 0 0" fc»j£L^fcP* + *JW©MOS 
(filT, PMOSilB-T) h7>^^Qp301, Q 20 
p3 0 2, Qp 30 3^rtP^-{7^301, 30 
2, 30 3 £OTffll>, cn6«:VU-XK:lBBUrfP 
«ShfcflUs6i«CoT^S. BiSaRaiy h3 IB, 
t^-* "0 0 1 " K*tl£LfcPMOS h?>5***Qp 
3 11. Qp 3 1 2fcJ:tfN* + *;UC!>MOS (OT, 
NMOSilfi-T) h7>^{rQn3 1347tP^ 
-f y*3 11. 3 12, 3 13tltfflC>, Cft6**> 

[0 02 9] RHiK^9 h3 2B, 7^-* "0 1 
0" K3fj£l/fcPM0S h7>^5?Qp 3 2 1 , NM 30 
OS F7>yx^Qn3 2 2*$<fctfPMOS H9>^X 
^Qp32 3*7tP^-f^3 2 1, 3 2 2, 3 2 

3tbxm^\ ttobZtsy-xic&sLximztitc 

flWEtftot^S. B3«llR^-y h33B, 
"0 1 1" CCjtfjSOfcPMOS h7>^^Qp33 1 
fcitfNMOS h5>^**Qn332, Qn333£ 
7tP^>f^3 3 1, 3 3 2, 3 3 3<b0rfflC\ 

[0030] mmmtR^-v b3 4B, 5 s - * "i o 40 

0" tC*H£L/cNMOS h7>^^Qn 3 4 1 te£tf 
PM0Sh7>^^Qp342, Qp343?:7tP 
y*-fv*34 1. 342, 3 4 3<L0Tffll\ Cft6 

iraWa^ F3 5 B, "10 1" te»j£bfcN 

M0SF7>^^Qn35K PMOSb^>^X£ 
Qp 3 5 2fcJ:tfNMOS h7>^X^Qn 3 5 3 £7 
toyx^^3 5 1, 3 5 2, 35 3iOTfflC\ C 

50 
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[003 1 ] BP»R*-? H3 6B, "1 1 

0" KttJfcO/cNMOS h7>^^Qn 3 6 1 , Qn 
3 6 2&<fcD : PMOS h7>^X^Qp3 6 347tP 
4^**381, 3 6 2. 3 6 3£OTflH\ Cft6 

s^y-xcciBBLT^an/cwecittor^a. b 

BHIfRa - v h 3 7 B, " 1 1 1" CCttJtLfc* 

&CNMOS h7>^>Qn 3 7 1 , Qn 3 7 2, Qn 
3 7 347tD^-fvf3 7 1, 3 7 2, 3 7 3 £ b 

scores. 

[0 0 3 2 ] ±im&<D&mEX^DA9®mK 1 
25"CB, nfc^h (n^2) ©ri^JU-f-^CD&e 
* h©ttH«:*ff&L/fcffittOnffl(D7^a^X^ *f-<D 

1 f OPMO S h 7>^X* ifctt 1 i©NM 
OS h^>^X££fflt,>Tffr$O k PMOSh7>^ 
*te<fctfNMOS hv>ls**®ia&Gt>1£V* aWO 
BSec*tj£-r*2" flCDBMiR*-? H&ttSl/tn 

/hiBM^PtllODAXftBB«9PHr». ft 
*fct/c> *»cc»sa:»»©LCD^'*;u*j|3S-c* 

[ 0 0 3 3 ] 0>m 3 5 CC7j*Tft*[§KCC*W A 
**7 0 5±f r :3~K[ll?g7 0 7# > [5]-<D h ^ 

©T F T@KtCB*^llt©/cfe©'? * 

<, X^-^ifi:4PMOSI-7>^^iNMOSh 

7>^^«L/tI8Kt^Ci^6, HIS 

[0 03 4 ] ±!Eafi®teoi>T. #JBB^»J3>- h 

B, IfflONMOS h5>^*#£ lttDPMOS h7 
* i Zis U -XCCBfiL"C«rt-r4ii**«CC» 

[0 0 3 5 ] »>'J3>. Yv^VA$®m 

2, 4 3#7fr&$ft, Cft6N* ffi»^«4 2, 4 3ffl 
©* + *;l/©±#fcy~ HB»«4 4*^Ury- hH 
ffi4 5^1B3nacir, NMOSh7>^^^M 

N* SEttffl«43*Jy-^/KU^>«« 

[003 6]-*, NMOS h^>^^drCCH«0-CP 
MOS h^>yx^*}gflc-rafc«>(C % NJB^F««J©ai 
ACC<fca*^j»ffl©N^*JU4 6^}B0cSnS. *U 
r v CON'?*^4 6rt(DS«*aBfl!lCC t -^C7)P H 1Pg€: 
4>^rP^ ffiftffliS4 7. 4 8^fiSE3n t cn^>p^ 

tmmw 47, 48Pfl©*f^> jKD±*tc y- h 
44*^Lry-h«fi4 9^ies*iac4r, pmo 

Sh7>^^«$n^ 0 CC-C, P* t£Kffi«4 
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7#y-*/Kw>««<fc&g. p* mmm%^ 
[0037] -eur, Sh7>^^^>'j-Xicffig 

TZtMC. NMOS h7>^f©V-VFU^> 
««<t«C*N* J£lftffl«4 3 4PMOS h^>^X£© 
V-*/KM>«*i**P' ffiM««4 7t^ H 
Hllft»R4 9 4aOTr;U5^«?A (A 1 ) OCC 

£oTg$S3ft£ 0 a/c, nmos h?>^**©fu 

4>/y-*fflSli±tt4N* ffift«tt4 2CtttA 1«« 
5 DP&ttSft* PMOS h5>^**©F W>/7 10 
-X«#£ft*P* ttKM4K4 8KB A 1 H@5 2#« 

[0 0 3 8 ] gl>T v W*.tf#HAy-hffl©#y5/iJ 

^> (^>yn» • TFT©na**jt*t, a 

6CC^1-J:^CC, #7X»«5 3±K-£©ffi«**$l,> 
r^-h1IS5 4, 5 5>WBJ5S3*i> *©±«cy-HB 

[ 0 0 3 9 3 y-h*«54, 5 5©ffJ#©S/ 

';3>K^ffi5 6±CC, NMOS h7>i/ZZ<DYl"{ 
>/V-Zffl£tUZ>tmmS8. NMOS, PMOS 20 

«5 g^cto'PMOS h7>^x£©Ku-/>/v~x 

««i&*8^6 0^JS3ftS. &ffc/I58, 60 
C£B, BBI*&*J«6 lifflLTA 18*86 2. 6 3*5* 

[0 04 0 ] H5©h7>yx**jSiH6©h5>y 
x*^£©»Jt^6W6*ttJ:5«:, #'jj/i;a>' 
TFT©»£fc«. 4USfi5/i/=i>- >*✓**©» 

^(DX'ytm^motc^o^ *)i (4 6) tm&ht* 

If**. NMOS h7>^X^iPMOS h7>^^? 30 

[0 04 1 ] <b£3T\ (VCOM) SeSg«J^r 

fflC»fc»*«^*BKC*5l»T, OV^SV©^ 

;mH©«»«E*jiiR'raDA^ftiawrtt, ±»i, 

*Vthp. NMOS F7>S>* *©■!■* V t hni 

a&7*-£f!#©ffiU^;MMB0 V-V thp 40 

«Trawhtt&6r, Aju^mipibbv + v t hnH 

[0 04 2] COcfc^CC, jKR^-drffi^osat, 2 
iS«E©u^;UIBHfcftOTPMOS YvltVxttQM 
fflVthp)K»ffi< 1 *ONMOS F5>i?X*©IMl 
V t h n /ctfW i> U^USH (±ie©#)r B, 0 V - V 
thp-5V + Vthn) BU:«:KE-J"*i4!*3W**C 

B, DAS»@B1 2 5, 1 3 5©BUlSCCU^;U^7^ 

MUSS) 1 2 4, 13 44K»U Cft6 50 
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l/^Ji/y7^ 1 2 4, 1 3 4t(D^^>7 h^Ciot 

[0 04 3] C©»^tcj:ntf, t>^'J>?&»l7 
* *Bttl2 2. 1 3 2©««*E*iS<K£-r*C<!: 

±IB©&tt*«£^Sfc©ra*JS£Cc«. U^;l^>7 

*i24. i 34*RWft<r*> 1 aiRsna»»«E 

[0044] CCC, jf 1 2 4. 1 3 4 <t I, 

[0 04 5 3 H7tt, Hs|K©»i||ttW* 

0KB, &*©y- h *$J: #FU4>#*tvMi£a«: 
SaSSftfcNMOS h7>^^Qn 1 IteiO'PMO 
S V5>isZZQi> 1 l*»6tt*CMOS-f »<-*7 

it. *^©y-h*j<t^Fu-f>#(*n*ti*afc« 

i$n/cNMOS F7>^^Qn 1 2fcJ:tfPMOS 
F7>^^^Qp 1 2^6&SCMOSO^-^7 2 
««VDDi^7> F<fc©IHfcEl>CC^Jfc«i* 
ShT35c*CMOS9 v^-bil/7 0*«*«SEiLrCi 

[ 0 0 4 6 ] COCMO S 7 y ? "fe^7 0 Ki^t, C 

Mos-r »*-*7 i©a*4S <an%, MOS h?>t> 

X£Qn 11, Qp 1 l©y-h«a«j»^) i, CM 
OS-r>-*-*7 2©H«JiB <Wfc, MOSF7>^X 
£Qnl2. Qp 1 2©FU-f>*aS8H*) iaW«« 
3ft, S65CCMOS-f>^-jr7 2©A*« (Wfe, 
MOS F7>^^Qn 1 2, Q p 1 2 ©y- bftjlg 

m&) tcMos-f>^-*7 i©m^a (w%, mo 

S h7>^X^Qn 11. Qp 1 l©FU-f>*a«l« 

[0 04 7] */c, CMOS-f»<-*7 l©A*«t 
»lBBA*» : F7 3t©IHtcatflaR : fRl CM 
OS^>^-*7 2©A**i»2HKA**ff7 44 
©BCcaiS*^Ri 2^*h*ti8S»Shro^5. 36 
CMOS-r>^-*7 l©A*»4««VDDi© 
BBcaafiJR-T-R 1 3#s, CMOS^>^-*72©A* 
«tS»VDDt©H«:«ta3R^R 1 4#**i**ijfflft 
*fc. ffifiHR-T-R 12, R 1 4©ftilg^ 
F»t» 1 (HlKttJ^iS^7 5 <t©5UtC>f > 
^<-*7 7#s, fiffiSR^R 1 1 . R 1 2©£a»*b*rc 

F<Di»2H»ai*ilFF7 6 £©HBK:*r 
£7 8#*h**iSM*3*irir>S. 
[0 048] ±fB$$©!£ 1 j|iSWCCffi-5> h 
HRCCto^r. SI HBA*«FF-7 3<C|£ff;U£3 Vg 
K©»*IV p©m# i n 1 ifiAt)2ti s S2@KA*jS 
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*7 4*CttA#<frt i n 1 <omk<Dmn i n 2#A#3 

[ 0 0 4 9 ] C Ct, A^ff^ i n 1 tff&S 

"1" < = Vp) > A*fi#i n2»l "0" (=0 

m^XVmtit. CMOS7yfW0(C*j|,^ 
NMOS h7>^^Qn 1 l#*>tt»4tt*fca&, 

mmvDD-^&tm^Ri 4^-f»-»nmos yv 

CCPMOS h7>^^^Qp 1 2#*>tfc«4ttSfc 10 
tf>, WRVDD->PMOS h7>^^Qp 1 2-^- 
K©-«SHrHIHFR 1 1 ^SS2HBA*4B?-7 3<£>H?gr 

[0 05 0 ] C<D4£, ffiCBR^Rl 1. R14rHE 

JJWS. >>-F®. 0CDm{4«, DCV7 

fi*s**l>fc». >>-F®, ®r»AAOTinl, i 
n 2 (DStg^J: 0 fc*»ttSHtt*sft&tl&C 4«C4 
So 20 
[005 1 ]^t ffifiSHPR 13, R 1 4tt, F 
®, ©^VTXT 6C4&CcfcO> CMOS>f>A-£ 
7 1,7 2O»fpjatJ:0WllCCT*ffi»tftT. *L 

0BttJ*JS*7 53^6VDD©ji*i©W*M#o u t 4 

fi-^xo u t ior«fflsns. 
[0 05 2] ±ai/fcHHMMt«:J:or % SIRVpftsff 

3 VOA^ff-^ i n 1 , in2^, «iK«EV D D 30 
©Ji*i©tU*M-^o u t. xout(CK;k>7h?n 

rajasnscicc&s. s/c, A^ff^i n i#»a 

"0", A^ff^i n2»I "0" CD4^U*, ±» 

fo*isc4(c&s 0 

[0 0 5 3 ] tCDiMC, CMOS7 v *-fe;I/7 O0D2 
o<DA*»> fB5CMOS-r>'> # ~*7 1. 12<D&A 
*4S4 2 oOA^ff B|J% A^ft# i n 1 . i n 2 
^A^Sft^ocDSBA^^f 7 3. 7 4 4©ffl{Cffi 
taflWR 11, R 1 2 *«i«U A*<1# i n 1 , in 40 
2* DC ^7 hLTCMOS^ ?2H2Jb7 0O2OCDA 
^S|5CC4^S<fc^CCL/cC<ttCJ:0, CMOS7^-fe 
^7 QZm&?6&b5>i;zZZ*>Z*&Z>0lC+ft 
&«E*f#*t4#T?*5fcft, HBffiVt h****^ 

[0 054] CMOS7vm7 0©l*i 
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*EI5C4#-C*S. SfcCCtt. CM0S7^m7 

o<D2r>(Dx^tmmv dd tcomchi&mm^R 1 

3, R14«8ttU ^-F®. ®*:>U7ZtZ&5 

[0 0 5 5] m 1 UttWtcfigS \s+<)l>i/y hHSS 
Vict, Atimn in2iU ( AT^ff # i n 1 (OSOBM 

m?jjtt&£btctfi % A^m^i n i ounmzmm 

0V^6SjBSEVDD*r©« 
fflrt©ffi SE©ttflK»E«r, *CD*IJSIJ©S!|I*EV r e f 
tLXm^ZXSlCtZCtbnimV&Z, @91C, A 
a® # i n 2 4 OrSigmEV r e f (O^Vref^ 
VDD) *A#Ofc»£<Z>*4 + - h^TnTo 

[0 0 5 6] *fc, H7©@B«lr«, #5«45*k© 

2ocDtfi^m^o u t , xou t**uj-rs*ja4tt-3 

7. 7 8<D5^<D— #3»CFS(ca:S. 
[0 05 7 IH10B, mi UttMCCffiS b^;l/>>7 h 

U^;l/>>7 HH&gri*, B7 0fflft*?-R 11, R 1 2 
4UT, h*i«fflVDD«:gSttSn/cNMOS h 

7>^^Qnl3, Qn 1 SSiSR^R 1 

3, R144LT, F#^> FtCftttShfcP 

MOS F7>^X3?Qp 1 3. QpU^l^cMi 

[0 05 8 ] COJ^fc, ffifSSR^-R 1 1-R1 4£h 
^>v**T'^L/di£Ct^ *(0[5|K(Dttmitf 7 
<D@Btf)«£4|sJ0r&£ o Jfc, SV^Koi* 
TfcH8:fcJ:rag4^GT>*6 0 

M?-R 1 1, R12^NMOSr, fiJBR^-R 
13, R 1 4£PMOSrH31LTl>£^ Cft6JS5x 

[ 0 0 5 9 ] m 1 1 m 1 lx^JU^>7 h 

HB©ffi©SE»W**-rHBiar**), 0*. HI 04 

m&^wtm-tt^ittbxiriux^z. c<omm 

NMOS F7>^X^Qn 1 3, Q n 1 4 fc<fct>*PMO 
SH>^X^Qpl3, Qpl4£, n>hD-;Uff 

#CNTLWiJ:or^^y ^>yr*=»6c4«cor^ 
So -r«ct>%. H^*«)W8P@B^6IWffllia-f-7 9tcA 
^$tiS7^r-<^ "H" C0rj> h jbff-^C NT L 
NMOS h7>^X^Qn 1 3, Qn 1 4<D&Y- 
Kc0WD£n*4 4fcK: v §XWfcZX\X 
PMOS F7>^^Qp 1 3. Qpl40D&y-MC 
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[0 0 6 0] CCD<fc5CC, CMOS^?*-feJU7 0©& 
h7>^^Qnl3, Qnl4, Qpl3, Qpl4 
4, =i> hD-;um#CNTLCcj:orx-f y ^>y-r 

bCD^g&^CCCD&r^fv ^CU, t/^i/7F© 
iMOtt^ttJCtif 8 -*, BPfcA#fl#i n 1. 1 n 

[0 06 1 ] «rfc v JStSSR^-R 1 1 -R 1 4 

Srh5>^x*T^U/ci^Cctei>T, Cft6h?> 10 

tft^x **** ^ * 9 > ysoarr 4<t 5 cc o r *> v 

[ 0 0 6 2 ] a 1 2 tt. fin HifcWc^6 u^o^y V 
HB©3 6«:(fiflC«JBffil*^rHBia'C*0. 0 
1 1 iH«WKJK:BHIH9F#t#l/r^orc>5. ccd 

fcttiCMOS* v*-fe;U7 0©tB«tt****fc»©y 

* h®g&8 ««VDDi^-F®iOIHK:Sa*S 
ftfcPMOS F7>^^Q P 1 5CC<fc~>T*}}/?£3ft> 
CCDPMOS h7>^^Qp 1 h<D¥- hsWU-fev h 

[0 0 6 3] *l/t. 'J-te? hST- 8 2fc«. 

"C, »J-fe* hff-^Re s e ttLXte, HI 3<D£>f 5 

CD y -te 7 Hi#R esetit W*«B 1 4 tc^f <fc 5 30 
fc. «B«EVDD*RC8l»H»8 3'ra»-r*C<t 

cc J: o r ®iuc s c t tmmn * 6 . 
[0 06 4] ccdJ:^cc, Hi lOHiWcSfcCcy-fe* 
hHR8 lfctfJJQU C<D'J-fe* HS3S8 1 icftl/t* 
«t®EV D D<£ 9 feiltifc £ >f 5 >^T'£^±#£ U -fe 
7 hffi#Re s e t 44^SJ:5CC-f Sc4CCj:f5, 3 
2Sfi^±CfB#(DCMOS^-V7 c -fe;U7 OrtOflJJtBflfcft 

tc, ^S%±tfB$<Dfl3W^ry-F©(D^{4^ 40 
"H " U^;i/i3tc0, fflM-^out^ M L" u^;U£ 

[0 0 6 5 ] IS 15 52, U^Jliyy h I3B0#2 
t*TBBBir*S. c©»2j|«sWc«RSU^;u^7 

ft/cNMOS h7>^^Qn 2 l^^'PMOS b5 
>^^Qp2 l#>6&£CMOS-f >^'~£8 5<t, 
&*cDy- hfc<fcO' K U-f tifcN MO 

S h7>^X^Qn 2 2fc<£t>'PMOS h^>i>**Q 
p2 2fr&tt*CMOS-f >^-*8 6i#, IgVD 50 
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Di^7> KiOBIK:SC>CC^Jtc«ttS*irasCM 
OS7-; *-fe;U8 4 ZMXMffit Ltcffifctte^r^ 

[0 06 6 ] C0CMOS5y*-te;U8 4K:fc(,>r. C 
MOS^>^-*8 5<DA*48 (IP^ MOS h7>^ 
X£Qn2 1. Qp 2 1 ©y- h^fflffitt*) <k, CM 
OS-/>^'-*8 6(DtB*S5 MOSF7>^x 
*Qn22, Qp2 2®FW>?attN£) i)W8tt 
3ft, 3 6{CCMOS^>^-*8 6<DA#J8 (BP*. 
M0Sh7>^^Qn22, Q p 2 2<D?- 

£CMOS^>/*~*8 5<DU*48 (BP*>, MO 
Sh7>^^Qn21, Qp2 1 © K U -/ 

[0 06 7] ^/c, CMOS^>^-*8 5©A^J8£ 
» 1 HSSA^^8 7 iOlffltCStSSR^R 2 1 *s, CM 
0 S -f * 8 6 ©A*«i » 2 0BA*ia^ 8 8 t 

©hccjs!Ssr : ?-R2 2#*ft*fti8JK3ftTi>s. cm 

0 S -f 2 8 6 ©A*4S<ta 1 HHHHA1B* 8 9 i 
©HUC 9 lffi % CMOS>f >;>*-#8 5CDA 
i» 2 BKtttttt? 9 0 i ©Mfc -f > y ^ jr 9 2 # 

[0068] ±nm^<Dm2mmm^%6 v^)^y v 

HiSfCtet^r. »1 aBA*4SiF-8 7CCtt«A«3 Vg 
ScD®iV pCDfi-^ i n 1 *«A*3ti, »2@KA*M 
^8 8«C»A*ft# i n 1 ©SK©m# i n 2*«A*3 
ft£fc<D<t*r6o 

[0 0 6 9 ] C CT\ A^ff-^ i n 1 ^SIS 

" 1" , A^ft-^ i n 2 #IM " 0 " ©»^©@B»ft 
CM0S7^^H2;U8 4tCtel*r, NM 
OSh7>yx^Qn2 1W>Rli^c^ 
VDD-*PMOS h7>^X^Q P 2 l->NMOS V v 

CCPMOS h7>^^Qp2 2**>«S8i«*fc 

m^VDD-^PMOS h5>^X£Qp22->&£x 
^T-R 2 1 2 @RA*«HF 8 7 0«Br«toWftft 
6 0 

[0 0 7 0 ] CCDi*. »!OR : fR2 1 r«EEBT*«4 
*O»HBT^cWCM0S-f>^^8 5OA* 

5 0AA«ffitt. At<DC^>7 hr^ 0 CMO 
S>f >^-$8 6 0A*«(4«. PMOSh7>S/XJ 
Qp 2 1 Ai6atitta«SS*«iJ>3&^A:«). i^<!:^^DC 

[0 07 1 ] cnccj:^, CMOS-f>^*85, 8 

6 0#A*S-CttA*fi^ inl, i n 2 CDH^iM <fc 0 

b**tm^imhtizztfctsiz> 9 ^ur, cmo 

S -f ^86 CDA^«CD^{iti^ ^ 9 1 -CK 
Is3nrm 1 (HKtti^^8 9 ^6 V D DCD»<DW^ 
(f^ou t iOTzSa^n, CMOS-/>a'-^8 5CD 
AAfflO«ffl« -T - * 9 2 -CSK 3 ft T Iff 2 0gSai 
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#48*9 0*>6Htfj«#o u t (Dimm^x outtb 

[oo72] jbaofcHBHrfftci g > m i mkMKiK 

a Ki^>7 h ^@Bcr>|glB«if¥(Di8^<tBltt 
K ( jiSVp^«A«3V<DA*(i^i n 1. in2# 

aaa«E v d d (ommom^m^ out. x o u t cc u 

^<;H/7 h3tir»USn*Ci«:ttS. Sfc, A#ft 
f inl "0 " , A*ff^ i n 2#»ffl M 0" © 

[0 0 7 3] *2*lliW«:«5U^;l/i/7 Hl» 
©*££*>. A#<i#i n2©RbOIC, 0V*>6*W 
«EVDD*r©«Brt(Dffi»©i:*«E* k ^©»J 
©BWEVref 4LrffiC»*CiOTII6r*0, * 
fc*S(EiH(E©2-3©a*ft#ou t. xout®^ 

[0 0 7 4] 01 6te, »2HlfcWcffiSU^;I/*>7 h 

SB»ccwia-w#4ftor^Lr^s. c ©£«««:« 20 
SU^I/J/^HBttt, 015 (Di&fiM^R 2 1 , R 

z2tLx, hftmmvDDicmmztitcNMo 

Sh7>^^Qn23, Qn2 4»/*itCo 
Tl>S. C©cfc5CC. ffijR* J F-R2 1. R2 2£h?> 

@88©»£<fcEIi;-C*S. C©@160MCO 

i>t*>, h 1 1 *h 1 2<Dmmtm®<Dmw*i&v 

[0 0 7 5 ] ^ 7K¥'>7 hl/^X^121, 131 
©aftWftflWtCCOC^rttMTi. H 1 71*. *^>7 30 
h U^X * 1 2 1 . 13 1 <DWtfi<D-ffl$:7riT7u v ? 

[0 0 7 6 ] CCtW, fSig©fctf)fc:, *K^g^3S:CD 
->7 huyx*©W*S*L't<r»a. ?tj:t>*> s 3®<DD 
- FF (7Vv77Uyy') 9 3-1, 9 3-2, 9 3-3# 

«H»SSK3tir^s. -eur, »d-ff9 3-io 

D A^fI'J(cu-<;l/^7 hSIB9 4#tR(t6 

ft. Sfc#g©D - FF9 3-1. 9 3-2, 9 3-3©&C 
K AfllMfctft^ftu^us*'? MUSS 9 5 

-1 9 5-2, 9 5-3jWtttf6irtl»S. 40 
[0 0 7 7 ] [s^Ollsy MUSS 9 4&, WAfcf3VgK 

«EVDD©fi«©e#fci/^u2/7 ho, 

©D - F F 9 3-l©DA#£0T#££/c&©fc©r* 

[s<X)\,i/y MS889 5-1 9 5-2, 9 5-3tt. 
«3VSK©fii|ii©E^CCii!ffi©^Oy^m-tCK, X 
CK£miS^EVDD©MI©ff^CU^;l^7 hU 
Cft££K©D - FF9 3-1 9 3-2, 9 3-3©&CK 
AJ]±LXttZtcito<Dt><DV<lbZ 0 
[0 0 7 8] ±ie«fiS©*^^7 h 1 2 1 , 1 50 
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3 1(Cto^ h@gg9 4, 9 5-1. 9 5- 

2, 9 5-3iur v 0U*« % 131 icc^OfctftS©^ 

9 4Wi, X*- Mf-SIST. XST^A^ff-^in 
1, in2iltAA^n 4 !IlEVDD^>ho 
-;U{i#CNTL<bLTA;^ft£o -Ttt*>%, U*<* 
^7HaK9 4tt. =J>ha-;Hg-^CNTL*«S«« 

EVDDr*ac<tcc<ko, SRisKttSHrr^Tw :/ 

[0 07 9] U^>7hHS9 5-l, 9 5-2. 
9 5-35C«. ^7 ^fl-^CK. XCK^A^lfi^in 
1, i n2iL"CA^§n, h^UX (Qffl 

ifia©5/7h^Jl/^ (§a©DA^) £2A^£ 
T£ORy-h9 6-l. 9 6-2, 9 6-3©§Ui^^n> 

^JH/7Ha»9 5-l 9 5-2. 9 5-3«, §&©D - 
FF9 3-1. 9 3-2, 9 3 -Wis? HWKrff 5 <t*tt 
©*> WftfilHWIO^P^ifCK, XCK£$s 

[0 0 8 0] C©<fc5fc. Hf&l/V h U^X* 121, 
1 3 lfcfc^T, h@B89 4, 9 5-1 9 5 

-2, 95-3£OT, Ml IttCTfibtcWf&OU^fri/y t 

Eilfi©**- Mi-sfST, XST^^n>^ff^C 

k, xcKcc»urac3eufeu^u^7mff**aK: 

D-FF 9 3-X 9 3-2, 9 3-34 
MfflV t h#tt#l^<4*. WA«TFT*fflC^r« 

[0 08 1 ]ftfc, *Wm U^I/S/7hiB9 4, 
9 5-1 9 5-2, 9 5-3iLT. mi 1 tC^O/cfltflc© 

<> 07, 010, 012, 015 ttcOm I 
6(c^l/cSgi©U^>7 HaK*ffl^SCifcoISB 

[0082] ±iEu/cj:^cc, mmisim-ftmm&mK 
^wicte^x, fcy-smm 12, 13 ©tm^? h 

X^12 1, 1 3 1 i Lr±IS»fi)c©^7 h U^X^, 

zwmmxmmx* , iig«^7^^« 

ffl^SCiCC<fc0. *¥^>^ h U^X^ 1 2 1, 13 1 
*Sfc*¥lfflfr* 12,13 ^SCIBMDR 1 4 ft £©C 

sb[eiK4, wsaii^®«i itm-mm±icfti&?2>ffi 

(SIR) 4^<-C^^i<b^Cc, fi?N9SA©IEnaHI 
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[0 0 8 3 ] Lfrfc, iMmmvis? huvzzoms 

[0084] HI. S20*¥IBU1 2. 13 
©*>^i;>y&»l ^yf-HiSl 2 2. 132 40T 

tO 0 8 5 ] HI 8 t>^y>^7^iBO»l 10 
^y>^7 9^EIKW. &*©y-Ffc<fctf FU-f>*« 

■en-en*iiccs^$n/cNMos h7>^^Qn 3 

lfcJ:tfPMOS F5>^X£Qp3 1 3&>6&SCMO 
S-f>A-* 1 0 1 4, g^©y-F^[>'FL-f>^ 
^tl^ft£»t&i^3ftfcNMOS F7>^**Qn 3 
2*sJ:c;PMOS h7>^^Qp3 2*>6&SCMO 
S^f>^^10 2i^ «aR»EVDD©««7-Y> 
1 0 7 4 ^ 7 > F 4 ©IHKStr > CC^tJ &tig&S 3 tir 4 S 
IttSS»l£©CMOS? **Hz;H 0 0£S#«4 0 20 

[0 0 8 6] C<DCM0S5?*-fe;U ooccfc^r, 
CMOS-f 1 0 KDAJlffi (IP^ MOSF7 

>^X*Qn3 1, Qp3 l©y-h*Sft|&&) 4. 
CMOS-O^-* 1 02©Hi#$g (fl3%. MOSh^ 
>^^Qn32, Qp3 2©FM>*ilfttt£) 4 
3>«»Stl. 3 6fcCMOS-r>'<-* 1 0 2<DA#S 

(BP*, M0Sh7>^>Qn32, Qp32<Dy- 

h^iim^) 4cmos-<>^-^ i o 

(BP*, MOS F7>^^Qn 3 1 , Qp3 1CDFU 30 

[0 08 7 ] ttc. CMOS>f>^$ 1 0 lCDA^S 
4 JfH EffiA^iiS^- 1 0 3i©IB«:x-f 0 5^ 
CMO S A £10 2 ©Art»4!»2 HKAJfiB* 

i QAtomiczj \ 0 6^*n*n8«snrc* 

$6fc, CMOS77mi0 0«t BP% 
FA4«J«7-f > 1 0 ItVffltCb, Z4v*l0 

[008 8 ] 1 0 1 0 6tt1f>^ , J>y«S 

09^6A^§tl^>^>^ , ;>^^XSPCCj:o 40 

-2 1 1 0*gfc^>P r y>y^;U^SP©JgJEA;i/X 

{aorx-/^>^w^^o *fc, cMos>f> 
a- 5? i o 2 <DA*»r * -5 -/ - F© tm l HBBrtiS 

^ 1 1 1 tomtJs^-Z 1 1 3ffi % CMOS-f>^ 
-* 1 0 l©A»T££y~ F®4*2BRttJfttt7- 
1 1 2 4©BK-f>^-* 1 1 4&*ti?titmZtiX 

[0 0 8 9 ] ±BB»SE©fP 1 **wc«a*>^ »J > * 
7 » ^HRKfclvt, & i HRA**? 1 0 3tc{JMA 50 
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\i3vm&®tmv P<omm n l^A^sn, m2ni 

SSA^ffi^ 1 0 4JCK0 V«±V p eiTO«EBHrt© 
ffi«©iB»«E (ffigSEV r e f ) #fl# i n 2 4 b 

[0 09 0] CCr, HI 9®^-< 5>y^ + -F*ffl 

er^T*^ M h " ©^>^y >^;uxsp*«a*S 
ft£4, ^>f^l 0 5, 1 0 6#*> <H) tKfl84& 
9, Cftte<fc9A2Ml#i n 1 , in2», CMOS 5 
y?*)ll 00<DS- F®, ©tceiShi. t©4* 
(pjB#cc v >$ow*s PcDKfs^i/XitJcoT 

*-f *tM 0 8&*7 (R) tR»4&Sfc«>, CMOS 
5 v*-teJH 0 OOSMM FA) #S«5<Y> 1 

07 tmmztiz. 

[0091] #cc, >*fswxspmm?z 

4, CMOS7*;miOO©y-F0, ©#311 . 
*2@BA*« : f 1 0 3. 1 044#ter£ft, 0B$OCC 

mo s ? v i o o (omm&wmmv a > 1 o i tc 

SHI^n^o COfflBK&y-F®. ©©WEOCj&Cfcifc 

«wcM0S7^-fe;n o otcj^rtTfrft, * 
07 7?»fWtt*i. s-b~mzy>7v 
spommbtcmm<DXftm-% \ n 1 ©stt 
ccofc#or«««EEVDDfco<rao v^7 ^sn 

E^7>>f?n^ 0 

[0092] a±o@mnmc j: o , »sv P am« 

3 vnaoA^fi-^ i n l©?*-*^ if>7''J>^S 

;i/xsptc^or^>^';>^3n, a^y-pccc 

aaaSEVDD(D®iliI©7 r -^4 0r^^^3*iS. 
Or, s-YQXDvv?-T-Z\t, jyrt~*t\ 13t? 
SR3nT*lHRaj*»^ 1 1 lfr6tH#M#ou t 

4or«ffl$n, -/-f®©?^ 

*1 14-craEShr»2EIKa*S^l 123^6W* 
ff-^o u t CDSfeff-^x o u t 4 Ltilli^n^o 
[0 0 9 3 ] iiEO/c^^CC, tt«»*lsS©CMOS7 
•;ftJH0 0^i«iU C0CMOS7?H 
JH 0 0(7)2 rXDKtiU (s- F®. ©) 4, 2^CDA 
*®#iH <»1. »2H»A*» : f 1 0 3. 1 0 4)4 

©pacc-en-en^-r 77^1 05. io6^g^-r^4 4 

fete, CM0S5?*-fe;H 0 0©«WJ (y- FA) 
U ^^^1 05, 1 0 64*^*1 0 84£tBJB 

5. 1 0 6&C<££A^fi# i n 1 . in2(Dt>7'y> 

»racM0S7 7fwi o o ccsflt^atir, 

[0 094] */c % f->^'j>^WK^7 0, CMO 

S7 sr^HsiH o occx-r i o 8*iiuraaaffiE 
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VD D^«l&3 h/c«BICC», HaVp#«i«3VI 
fi^A^fl^ i n 1 ©-f-^aWSEV D DcofJgiJICD 
f-^ilt7 **3ti*C4K:ftSfctf>> TFTCDJ: 

*H3Sr*S. Lfrfe, CMOS7?f-feJH0 0Ol 
*HBKl#brx-f 1 0 5. 1 0 6. 1 0 8«*f* 

Btiraw**. io 

[0 0 9 5 ]ft*>\ #^0»fc«*1f>:/y>^y^ 
HBCCfct^tt, A*«#i n2 4LT, O^Vref 
gVp©«H<DiS*fltE <SW*E) V r e f%\t)t 
htUci)K A^fff-^i n 1 ©a&ffl**J»9TSC 

teft<> 02OO£^*>^*~Ht^-rJ:5K: v A 

fflc^<t^ccrac<tfepifiBr*s. cosiest o 

^Vref ^ V p<DtSffl©tti«SE*SiS«E<!:-ra» 
0 A#ft# i n 1 <mW¥\m<Dv~V>tt* 20 

[ 0 0 9 6 ] *fc, 018 ©HBWCtt. #EK4JKE 
<7)2o©ffl^ff^ou t, xou t£^fflT£tff$4ft 

13, 1 14©H©-WS(C^^ 0 
[0 0 9 7 ] 02 US, »l*»Wec«*KiUi/7 h 
0B©«*«*^THBHr*O, 0*. 018 4[5J3; 

& wobisy h HB-Ctt, 0 l 8 <DfmAt)M<DZ A » 30 
*105, 10 6 4 L/TNMOS h'7>> ? X^Qn 3 
3, Qn3 4«rffll>S4<tfc«:. «K»J(DX>f y^l 0 
8iltPMOS h7>^^Qp334ffl^ tft?> 

h y **<D&y- h ctftbrif »; > s 

[0 09 8] C©J;5K:, ^^-^1 05, 1 0 6, 1 
0 84h7>^x^rj^SL/ci8^Cct % -eoHBOtfj 

?Wtoi>-tk0i 9*j<ktfH2 04|5jt;r*s o ft 

WWttt, X>f^l 0 5, 106£NMO 40 

s, x-r o 8*PMOsr5BSori*s^, if> 
cc & e c t tsm e> * - c * * . 

[0 0 9 9 ] 02 2 B % *>^»;>^7^^@B©^f2 

*tl*tl*a«:ftH $n/cNM0Sh7>^X^Qn4 
lfc^OTMOS h7>^X^Qp4 1*>6&*CM0 
S-f 1 5 14, £*<&y-h;feJ:tf FU4># 

*^*tifta«:SSttSn/cNMOS F7>^$Qn4 50 
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2te«fcyPMOS h7>^^Qp 4 2*>>6ft£CMO 
S-f>*-*l 5 2 4*, «iH7^>l 57£i/7>F 

4©iBccs:c^a^jtc^3nrttsJtesi««©cM 

0S5?mi 5 O^tM^Utl^o 
[0100] C©CMOS7-;f^ 1 50(CfcC»t, 
CMOS-f 1 5 lCDA^ffl (BP%, MOSH 

>^jfQn4 1, Qp4 l©y-F*a«*bS) 4, 
CMOS 1 5 2©ffl*» (IP%, MOSh7 
>^$Qn42, Qp4 20Fl/^>ftim*) i 
*s«tt3n, S6tCCMOS>f>^-dr 1 5 2(DA*jS 
(fl|J%, M0Sh7>^^Qn42, Qp42<E>y- 
h*aJ8«£) iCMOS-f^-i 1 5 KDffl^iS 
(IPfe, M0Sh7>^$Qn4 1, Qp41©KU 

[0101] *fc t CMOS 1 5 1©A*JS 

4^ 1 BBA*WF- 1 5 3 40IBJCCX A 1 5 5 # % 
CMOS-r>'<-* 1 5 2 0A**4»2@BA*»?- 
1 5 4 4©BCCX-f y^l 5 6>W*tl*h»«3hTCi 
& 0 S&CC* CMOS7^t;H 5 0OBMH, EP^ 
FA4«S^^> 1 5 74CDHCCfc. X>f^l5 
8*J«I*SjlTtl>S. 5 5, 156&1t>7* 

»;>yffl^i 5 9^6A*sns*>^y>y^uxs 

PKioTBfcX-fy^yHaStl, X^;fl58 
tt - * 1 6 0 *Jgfcif > ^ u > ^^ux S POJS 

[0 1 0 2] *fc, CMOS^>^^l 5 2©A*« 
V$>6y- F©4»lHBffl*)B : Fl 6 1 4©HKc>f > 
^-*16 3*^ CMOS 1 5 1 ©A^r 

K04»2EIBHi*»?-l 6 2£«c^f>^ 
1 6 4#*ft-eftJStt3ftT(,>*. -f>^^16 

ft, ^oy-FA4y7>F4<DBCCfttt3n/cP, N 
M0Sh7>yx^Q P 43, Qn43#>6ft6CMO 
S^>^«£^otl^ a -f>^-£ l 5 4^11) 

ft, *oy-FA4y7>F4©WCCS«3hfcP. N 
M0Sh7>^X^Qp44, Qn44#>6ft£CM0 

s >r >^'- mt ft or c^ 0 

[oio3] ±.tmf&m2mmmt<ci&z>y>7vy? 

5»^HB«:*j^r. HlHBAAttf 1 5 3(Ctt«A 
tf3Vfga©}Iif|VpCDfi^i n l*A*3ti. ®2@ 
BA^JST- 1 5 4 CC«0 VfeLhV p«T©KHrt©ffS 
©it««E*fi^i n 2tLXAt}ZtxZ>i><DttZ> 9 

B©*n4«*w«:RiGr*s. 
[0104] -rftb^, if>y'y>y^ : ?-i 5 9*6T 

^r^^ " H " 01^>^y>yAJUXSP*A*34iS 
4, *-Y»*1 5 5. 1 5 8#*> (H) TO4ftD, 
CtitcJ:OA*fi^ i n 1. in2tt, CMOS7-^ 
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■feJH 5 0©-/-F®, ©*c£ji£ft£ 0 C©<t£[H]&S 

cc, if > 7' i; > y^vux s posm^mzsc J: o r x -/ 
to 1 0 5] &cc> y>7v>?/wzsptfimm?z 

<t, CMOS7^-bJH5O(Oy-h*0, ©#»1. 
S2BBA#«Hn 5 3. 1 5 4 <fc#K3*l. HPJCCC 

Mos7?mi5o ©saaiw*«««7 > i 5 7 cc 
asustis. combos- f®. oommcfcctctt io 
«KawcMOS7 9?"feiH sofcjcoTtrbft. * 

>^;UX S P©ffl«0fcPBW©A2/{I# i n 1 ©@1*fe 
CC L fc# o T®R*E VDDfcKttOVCC^y^Sfi 

scitc&a. c©<fc#y-F®K:«. -e©i£«4©m 

[0106] «±©BBlbf¥«: J: 5 % fi«V p 
3VSS(DA^ft-^i n l<D?-2i)K 

Wlf V D D OillOf - ^itt7^$n^) 0 <£ 20 

£1 6 4r^SftT»2BBtH*ifiHF-l 6 2^6WA 
(f-^ o u tcDSfeff-^xo u t iltitij^^o 
[0107] C0>*2*(B«K:«S*>^U>^y*' 

*)isV5v?mmc&k{mn&KM%.x, cmosy 
>^-#i6 3, i 6 4cc*f-rawBttf&{c^r<>c 
MOS7^t;n 5 OLWlfctcxA v?ytfpm?6 30 
CiCCctD, CMOS Y>A— £ 1 6 3, 16 4tefi£ti 

[0 10 8]&fe. m2mMWtC%Z>y>y**)>#yy 

rmmcom&ic 021^1/^1 mmmomm 

©ii£©J:5CC, 7s4 v*l 5 5, 1 5 6, 1 5 8£h 
(D2->(DWM^o u t , x 0 u t©5%©l>-fft*>— 

[0109] ±a^b/ccfc^tc, fguBB-ttsfta^ 

SBBKteOT. SI, £2©*¥ffitt3U 2. 13©* 

^^y^^&ii^^iBi 22, i3 2iur±t2 

«ff?Sc©|gl. S2HiSWc»S*>^ i ;> ^^y^lsl 

^@B«r^tf» 1,^2 <D*¥iB«l* 12, 13 
■ftftl 4&£<D«kBB«. VttHRMl 1 fcH- 
»R±«:fPfiS-rsi»cc. 3IMBB«Er&«MUK 
Ml 1 4 (KBfW*©« so 
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[oiio] u^fc, ±ta«$©*>:/y >^7*[g 

V t h#A£l>7V^X, m«TFT*ffl^/c@Br 

^ti ( $SL/ct>7'y>^7^ft(^it 

[0 1H1H23B, ±fa$$©*>:/y>y^7?- 
BB*flH>rtii!a3fts*>:/y 1 v v ^bb 

3fc?? VOfVZfrf-Zb 0. bl, b2£A#<t'f 
S»£*5Vr o CCtU SB 1 <D*JMg|b£ 1 2 ffij©* 
>7V>#&.mi 7?*BBl 2 2*5Vr# 4 fi!2CD7k 
WMWRl 3ffliJ©*>7*y>^&Sf!l ^ ^BBl 3 2 

[0 1 1 2] B2 3fr69J6frftJ:5K:. tV>$)W- 
*b0, bl. b2©&tf * hCt^yrfV>^y 
t^BB 12 2-1. 1 2 2-2, 1 2 2-3#tWE>ftT^ 
£ 0 Cn6t>7*'j>^7 yflRl 2 2-1, 12 2- 
2, 1 2 2-3fctt, AWf^ i n 1 t Itf^^^f- 
*b0, bl. b2©&tr* F^-frtfA^Stt, A# 
<I# i n 2 4 LTSrSiilE (iSiSfcE) V r e f #£B 

BK*aiccA*sns. -eur. *¥^>7 f i 
2 1 ^6m^sns*>^y>^^uxs pccofc#o 

t, ffimEtJaS©r~2<i-5tb 0, bl, b2©*>7* 

[0 113] CW>7'y>^77«122-X 1 
2 2-2, 1 2 2-3©&*Ktel>T*>? r !/ >^3ft/cfi 
W> T F TBB(c£««cmEfifl©ff-9K: U^U^> 

7hsti*07^sha. tor, c<D5?*ztitc 
^mmm^ommt. ^bbi 22- 

x 12 2-2, 1 2 2 -3i lattice ^;Ur-^©S 
v FCTiK:Ktf6nfc^©*2^9^BBl 2 3-1, 

1 2 3-2, 1 2 3-3CCJ:OI8«^»fflSh. I8fivei& U 
<^>7M24 (B1#JH) Slifcf*, DA3>^- 
*1 25&ai/?«ttHIHK*l 1 ©#(6**3^ AH 

[0114] CCt, t^^y^W^iBl 2 2- 
X 1 2 2-2, 1 2 2-3tJ^C/hffia©*^^f#5 

cc«oare)n-5*¥*[ai©fis», Bncin-rigKiB 

B-^fffifiS^SSB©*^ tt. F * h f 7 v 
hfti&o, fi»rS^. l/od^t, C©&#£S§£ 
t*St>^»;>^7-^@Bl2 2-L 12 2-2, 1 

2 2»3^ur, /MH«r*3R'C**±K#*ttWKc«S 
*>7*y »^BB^f»«:w«ttfe©4ft*. 

[ 0 1 1 5 ] ft*. 0 2 3 ©BBWrtt, A^fi-st i n 
2 4 LXmmm& (iS«*E) Vref *&\Bimc*kM 

^»;>^7-y^BB5Ctel>Tfc^L//c < fc J )^, 02 4 
cc^-rj:5tc. &*>7-y>^-7 7 ^BB1 22-x 1 
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2 2-2, 12 2-3C£K, r-#ft-5fbO, bl, b2 
OSM^xbO, xbl, xb2£A^-f 6t<!:fepJ 

[0 1 1 8] H25«. W2 4<0$Z3&m*m?7V'y* 

t^uc^ B &u->7*»;>^<7 7* 

0851 2 2-1, 1 2 2-2, 1 2 2 -3©miEfflJ<DX A y * 
(0180X^7^108, 02 2OX4 7*1 5 8 tC 
*H3) £&@B 1 2 2-1, 1 2 2-2, 1 2 2 -3ffflr£ffl 
lv CCDX>T 7**WiLtfPM0S h7>^$Qp 4 10 

3 f 7 hCDif^t^ HMJcDX 4 7 *4 2fflHU« 

^fxbO. xbl. xb26CfW.T* ifii««EO®8« 
EV r e f£&^>^l/>y5 **HB1 2 2-1. 12 
2-2, 1 2 2-3fcit»©A#(I^i n2iU^ B 
[0118] #tC, m 1 , »2©*¥iBft* 12,13 
©»27-^@Rl 2 3, 1 3 3i0rfflW7^i 20 

[ 0 1 1 9 ] 02 6 « % r; *[n]B©m 1 mmimt 
0B0r&& o c<d»i jUSWcc^s^y^HBtt, & 
*©y- hteJ:^KU>r>**n*n*jitcSttStifc 
N* + *JUMOS h7>>?X^Qn5 lfcJ;£>'P*** 
;bMOS h7>^*Qp 5 l*>6tt6CMOS-(»< 

PMOS h7>^*Qp 5 2*>6fc£CMOS4>>^ 

1 7 2 Ec^ccifewccttKistiraacMos 30 

7^t;H7 0^1$«iltt^ o 
[0 12 0] COCMOS79HJH 7 0ttW k 
CMOS4>^~* 1 7 l©A*iS (JPfc, MOSF7 
>^jtQn5 1, Qp5 loy-h^iiSSK*) 
CMOS-O^*-* 1 7 2 0fflM (IP%, MOSh7 
>^X*Qn5 2, Qp5 2© K U4 i 
**S»3*i. S6CCCMOS-f>^->l 7 2©A*« 
(BP*, M0Sh7>^^Qn52, Qp52©y- 
h#aJStb£0 <hCMOS4>^-*l 7 l©tH#« 
(IP^. MOS h7>yx^Qn 5 1 , Qp51©KU 40 

[0121] CMOS4>>^-* 1 7 KDA*4S<tffll 
EBA^ffiT" 1 7 3 £©RHCX ^^175 **«M!*3 
ft, CMOS-f>^-^ 1 7 2©A*at»2lHlKA* 
1 7 4<t©fiaiCX>f 7*1 7 6#J8«3ftT<,>*o 
CMOS-r>^-jrl7 2©W**SW*liaKlU 
^S^17 7CC, CMOS -f>^~* 1 7 lOtH^Sti 

»2i§»Hi*4a^ i 7 8ic*n^nsttsnt:o*. * 

LT V Ch6IIBW;W8* 1 7 7. 17 8£iIUT£l> 
CCffiSft (ffiffl) ©2~?(Dttttl{i^o u t 1 , o u t 2 50 
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[0122] C0CMOS7^^b 1 7 0©IE«W 
WJ, IP% J - K AttiE©SiH«E V D D ©««? -f > 1 
7 9CCjtlgJ8»3ftTl>S 0 Sfc, SSffiffJ. gfJ^y- 
KBtt*-f 7* 1 8 0 4^0r*«jHffliJ*E 
y^>Fu^;u) VSSl«7^f>l 8 2CC&K3 
hSiifcCC, X-f^l 8 1 *^ora«SEvss 
1 «fc*)fcffil>«®SE <®*»«E) VSS2©m®5 

4> i 8 3cc8tt§ftrci&. 

[0123];W 7 *180«X 4 7*175, 176 
HSttA»f»liK*6A*»3=-l 8 4KA*S 
ft£7^ h^7 H4*-^;i/^;i/Xo e l &cJ:^t;w 
7*>y$iJ8PSft£o *4 7*18 Hi, ±ffiWJ 

•hb*&a*4»? 1 sstcAasfisr* m 

* - ://l/Ajl/X oe2CC<fcor^4 7*> ^» $ ft 

[0124] ±gE«J5fc©» 1 HfkfflCCffi£ ^ 7 *@B«: 
mi@BA^4S^l 7 3mVDD-VSS 1 
Ojglg^f^off i n 1**A#3*V »2 0KA*« J f 

1 7 4 fc«A#fI # i n 1 omm^ i n 2 **A*3 ft 
£&£><i:-f£, CCt, *l*fcWfcftS7 7*EIB© 
HBttffK^T. B2 7©*4 5>y* + -h4ffl<r> 

[0 125] jfer, TZrizf "H" or*} b7*7 h4 
^-^l/AJUX o e 1 ^A^a^ 1 7 4KA#3ft* 

CtlOC]£SOrx4 7*l 7 5. 17 6#*> 
(WttaiftotAMfinl, in2W>7''J 
CMOS7 7^H7 0^£m a CfttC 
<fc*K A^ff^i n 1. i n2«, VDD-VSS 1 CD 
W&WV— **«fe;l/ 1 7 0(C7 7 *3ft£, 
[01261 C077 ^^©JtBRfl-Ctt, X A 7 * 1 8 
0#7^? K4*-^;l/^;UXo e 1 CCjJSOT* 

2^r^ h^u; h^-^l^UXo e lCDiMgti 
( "L" tc*SCi^6, ^4 7*18 I*** 

7 (0B) ttffi{C*S/c^ CMOS7^t;H7 0© 

MMaiiiE v s s i owm 4 > i 7 2 ^cjgfct 

SftSCitc«r-5 e 

[0 127]^C, T^F^^F^^^oe 
l*s " L " U-c;UCCi§^-r€>i<i:^CC. 7^h7*7h4 

^-7*;w^oe2^ "H" u^ucca^-racicc 
J:orffl*lW¥<D«BHI«:»fTr*. coWWtw. X4 
7*18 0^t7tSI, ^4 7*18 l*«*>tt!Bitt 
^>/c^, CMO S =y 7 *-fe;U 1 7 0 OMfltflfKttiare 
EVSS 2<Dmm : 7<<>\ 8 3tcSttSftSci(c«: 

[0128] CftCCj:^. CMOS7yHJH 7 0 CC 
*Jl*r. *ft*rVDD^VSS l©ffi0rC7 7*3ft 
ri^cft^^. VDD-VSS 2©}Si}I^f#oc i^C^c 
* 0 -eur, C(DVDD-VSS2(DfJii)iCDff^fi^ 
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outl, ou t 2£OTHJ#3ft*C£fcfcS. *<Z> 
*S3I> V DD-V S S 1 (DUmZft^it^ inl, in 
2*1>'>3 r 'J>^**U VDD-VSS2(D}I0I£ 
J#^ff # outl. o u t 2 CC U^JUSEJfe ( 

*@B?W:, CMOS7 7f-fe^l7 0^1«i 

hSffi*Ho7 7*[§i8gtctot,>T> cm 
OS7^t;H 7 o©fiS«WJ«:vss is«£vs 
S2®H4jiJR-rS2o<D^-f y^l 8 0. 18 1*88: 10 
tt, ZtlhXA **1 80, 18 1*CM0S7';f-fe 

;n 7 0<27y7WMtf<fctfa^ 

i7o#77 ^«if¥©*!rarttv s s 1 mmvmtb. 
mmtomm™ v s s 2 m^rsbfrt £ c <t 

[0 130] CttOCj:'). VSS 1/VSS2®« 

T4fc»©S«S»©^ < »V D D«iB^6 V S S IS 
SKfafroTiffiflSfc*. VSS2*iSCC*n*aiSE*5 20 

[0131]i28^ 4 J5lJ<D*4 ^W&ttVTo 02 
8©df-f5>yWrw, 7^ YJ*-7)\"VIZ 
0 e 2©£iTF#0#7^ h7* * h^-^W^o 
e l©afc±#9J;9fc:g^<, 7Wf* M*- 30 

^^Xo e l©:fc5T#9±9fe^T«<&oTl> 
CCDJzSteZJ $>?MmctZ>CtV> VSS2 

[o 1 3 2 ] [i2 9tt, mimmmti&zy ?*h»© 
*#«*^-rHwar*o, 0*, H2 6ii3i*»»«: 

182 6<D>W?* 17 5. 1 7 6. 1 8 
0. 1814UT, NM0Sh7>^^Qn53, Q 
n54. Qn55, Qn56£flH\ h^>^X£Qn 40 
53. Qn54. Q n 5 5 <D&y- Y &C7 V Y 7 v Y 4 

[0 13 3] C©<fc^K, *4**1 7 5. 1 7 6. 1 
80. 1 8 l*h5>i>Z2V9mLtcm&lCb> *<D 
HBO»fP»H2 6O0»©i8^4raC"C**. 
2 4 5 > yWCCOl>r i>m 2 7 to iCf H 2 8 <tlU * 
£ 0 frto, 3^*«m ^-fyfl 7 5, 1 7 6. 1 
80. 1 8 1 fcNMOS-CHJgO-a****. 7^ Y7v 50 
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M*-:/Jl//<JU* o e 1 . o e 2#7£f 4 ^ "L" 

©ti^ic « . * mm cc a s c ± raw 6 *>r * s . 
[oi 34] H3o», v vf-m&vmzfmmzTjkT 

* © y- h to <fc k u -r > n^nft ji &c ^ $ ntc 

NMOS F7>^^Qn 6 1 to<£tfPMOS h?>*J 
X^Qp6 lrt>6&SCMOS -f 1 9 1 t % & 

*<D*f- Y to£ V K U 4 >#*ft*ft*»K:J8ttS tifc 
NMOS F7>^^Qn 6 2fc<fcO'PMOS h?>^ 
X£Qp 6 2j&»6&5CMOS 4 1 9 2 <t# v 

s^tc^jccffassnxttscMos^^ f-fejn 9 0 

[0135] COCMOS7^m 1 9 OOCto^T, 
CMOS4>^-£ 1 9 l<DA*i$ (IP*. MOS 
>y**Qn6 1. Qp6 10^hftim'S) 
CMOS-r>^-* 1 92©tB*iS (BIJfe. MOSh^ 
>^X£Qn62, Qp6 2©KU^>#fciiSSR*) i 
3 6*cCMOS4>^-:M 9 2©A*S 
(IP%, MOS F7>^X^Qn 6 2, Qp62©y- 
h*il«*t£) tCMOS 1 9 KDW^JS 
(IP*, M0Sh7>^X^Qn61, Q p 6 1 © K U 

[0136] CMOS-f 1 9 1©A*«S4IB1 

UliBA^JS^ 1 9 3 bOMK-A 4 v * 1 9 5 **JStt3 
ft, CM0S4>>*-*1 9 2©A*ffl<t»2@KA* 

ST i 9 4 icDiaccx 4**19 e^sj^snrt^o 

Sfc. CMOS4>^~* 1 9 2©ffl*ffl«»l|plBffl 
M?19 7^, CMOS4>^-*l 9 l©ffl*Sl« 
SteBBWailKf 1 9 8K*ft*ftSM*3*rCOS. * 

ur, cn 6038^^1 9 7. i9 8*iiora^ 

CCj£ffl4 <i£*H) (D2ocDffi^ff-^o u t 1 . o u t 2 

[0137] COCMOS7^W 1 9 0CDE1I® 
WJ, IPt^-FAtt^-f 7*1 9 9*ftOTIE««WE 
VDD 1©*«7-Y>20 HCgiKStiSiifc^, ^ 
4**200 iftisXWRX&V D D 1 «fc 0 «>iK^«« 
«EVDD2©«iH'74>2 0 2«:«ttS* , lT^S. * 

«>FU^) VSSOSW7-f>2 0 3CCit««ltt 

[0 1 3 8] 1 9 9^X4 **1 9 5. 196 

iftGC, H7n1*ftWJfflliIB^6A*«S J F-2 0 4 CCA* 3 
h^*> F-r^-7';^;Mo e 1 iC<j:otX>f 
**>y*JIBI3nS. X4**200«, ±ie$y 
1Sl@B3!p6A*»?-2 0 5«:A*3nS7^ h^* h 4 
*-^W^Xo e 2 CC^orx 4 **>y*lJfflJ$n 

[0139] ±IB^acD^ 2**Wcft*5 * *H»CC 
toC>T . » 1 @8SA*«T 1 9 3 &£te V D D 1 - V S S 
©»S*J#off^i n l#A#3ti. ^2@(8A*iS : f 
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1 9 4fcttA*frst i n 1 CD£3£{i-5f i n 2**A*3ft 
Z>b<D£t6o ttc. 7V b7'v h-T*-^;UA;U^o 
el, o e2tl/ttt % JBlftJfcWcttS^v^HBO) 
i^iHK, EI2 7*fcttlS2 8©*-f 5>yBM6K: 

[0 140] cftCCfcO, »2SU6«K:«4 7y^aB 

^oel^7^r^©7';fl(lWWm VDD 
l*»©t>4Tillf¥0, VDD 1 -VSSCDfSifl^o 10 
Winl, in 2^X^7^ 1 9 5, 19 6£iI0T 
CMOS 5 tr ^-feJU 1 9 0 (CHI fcfl&Br-B 5 ? *3*l 

[0 14 1] T^by'v M*-7;l^;UXo e 
2^7^f^©MWnt« ( CM0S7^ 
t;H90 <DiE«J©««# V D D 1 WMfr h V D D 2 « 
fflfc$J!3 8M>&fcft> VDD l^VS ScofSiS^J^off 
^VDD2^VSS©ffi*a<Df5^K:U^Jl/^7 h3 
ft, cn^ffi^ff-^ou t 1, o u t 2<tLT2SfcH3ft 

scicc&a. 20 

[0 142] JJ6l,fcJ:5fc. S2*i««7^ 
HKrtt, CMOS7^^H90 (DjE«««JK:«W 
3SiRffl<02o(7)X>r 7^1 9 9. 2 0 0m Cft6 
X^;^1 99 ( 2 004CMOS7ymi90© 
7 9 ^»fp*jj:Vffl*«ftff©S)WiaiK:j£i;-c^ * ^> 

maarttfp ffl*ttffi©«SHr » v d d 2 «Hrt&ft 

di/vdd2 ©««tcs6ns»ss*«i»j-r a C 

L^fe^tt^H^^rfllfiSrSSiitCc. ffi 30 
MK©f|^/^7y©tMX 
[0143]H31tt, 7^»$3ISH^t 

NMOS h7>^^Qn7 IteJ^PMOS h?>^ 
X3?Qp7 l#>6ft*CMOS-f >^-*2 1 1 <t, £ 

NM0Sh7>^^Qn72WO'PM0Sh7>^ 40 
X£Qp 7 2^6&aCMOS>f »<-*2 1 2 

ai^K:^jtc««3nrscscMos«7y^H2;b2 1 o 

[0 144] C©CM0S7-^^2 1 OCCblvt. 
CMOS-Y>'<-*2 1 lOAfiffi (B|J^ MOS 
>^X*Qn7 1. Qp7 1 ©y- hftiiftJK*) <t> 
CMOS 2 1 2©tH*i8 (W*>. MOS 
>^X*Qn7 2, Qp7 2©Fl/-/>Sim»S) i 
36KCMOS4>/<-*2 1 2©A**8 

(EP*>, MOS F7>^^Qn72, Qp72£>y- 50 
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b&mmm&) <tcMos^>A-*2 1 loa^a 

(IP%. MOS F7>^^Qn 7 1 , Qp71<DFU 

[0 145] CMOS^>^^2 1 l(DA«cttff 1 
018^2 1 3 ?*2 1 5jW8«S 

ft, cMos>f >^-*2 1 2<D\t}ffitm2m%xt) 

SST 2 1 4<t©IHIK:;W**2 1 B**«t»34Ttt»6. 

CMOS4>'*-*2 1 2 ©ffl*18»» 1 
^ST-2 1 CMOS>f>^^2 1 l©aWj«tt 
»2HBW*a : P2 1 8iC*tHfti««3tiTl»«. ^ 
LT. tft6@&fti#4$T-2 1 7. 2 18*abrSCi 
CC^ffitt (i»tH) C7)2o(7)ttl^ff^o u t 1 , o u t 2 

[0 146] C©CM0S7?f^2 1 OCDEm® 
M. HPfe^-FAtt^-f v92 1 9*:ftLTIES«R*E 
VDD l<D^iS7^>2 2 KtCmtftZtlZttblC. X 
7 7^2 2 0 4/rUTSjjBSEV D D 1 J: *3 feiSC^Sffl 
1EV D D 2 0117 > 2 2 2 nt $ 

fc* fi«fflHSK !P^> r -FB»^-/y^2 2 3*/M^r 
liSIIIE F i>) VSSKDI 

*^ot«««ev s s i j: n t&^mmms. (nmm 

HE) VSS2©««^^>2 2 BiCfi&ttSJrCOS. 
[0147]X>f^219, 22$\tX4 v*2\ 
5,216 i«(C, H^-&ftW9PH»^6A*»iF2 2 
7CCA^3n^>T^ h 7*? h^^-^U^JUXo e 1 K 

<fcoT*4 **>yW8P3ft*. *-fv*2 2 

0 . 2 2 4 tt. iJBtttBIHB^ €> A*4fff 2 2 8 icA* 
3ft£7^ h?'7 h 4*-?}\>*>\,7s o e 2KJ:oTX 
^y^>^»3ft£ 0 

[0148] ±£tttf<D&3mtyCCffi 57 7 ^Hl&gCC 
fc^*C, ^l|il8SA7 L 7iS : F-2 1 1-VSS 

o&mm^am n i^/j3 3ti. »2hba*« j f- 

2 1 4CCttA^ft# i n 1 <Dmmn i n 2^A*3n 
^fccoiT^o *fc % 7^h7'7M^-7*;W^Xo 
el, o e 2i0r«, »1, »2HJfiWcffi-5 7 ^ 
BBO«^£|Eiltt(C. ^2 7$/c«S2 8C0^^5>^ 
B8«Cc*S^';l/^*sA*3hS. 
[0 14 9] cn^Cj:0, «3Hll0ncA&9?^BR 

rtt, S^Wtc, »i, ^2HMijcc^€)7 7^[HlBi 
ElOtt^Wffoti^. rtcto-fe, T^h^7 h>C^-^ 

o e 1 ft7t>7'-<7'<D'7 v ?W}?t<DmttV\Z> 
VDD1, VSS \<D&nm<D<blVW)i'Zb. VDD1 
-V S S 1 ommZft-oit # i n 1 , in2#X-f** 
2 15, 2 1 6^il0TCMOS7 77 c 'l2Jl/2 1 0&C[5j 

Dfg*i"C-a7 7^3n^ Q 

[0150] ^CCC b <{%-zf)l^)lZo e 

2 #7 2 9- ^©UM^Wiaim CMOS7-;f 
■fe 2 1 0 ©EflM<DS«# V D D 1 nm& h V D D 2 S 
«6C«J0*t>*iifcCC, fiffl!J<D««^V S S 1 «S9^ 
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6VSS 2mMlt$) v )M>Z>1cib, VDD1-VSS1 

omm^^mm^v dd2-vss 2 ommm #cc 

U^;l/^7h$n, Ch#fi*gfout 1, out 2 

[0151] ±J6U/c«fc5K:. *3H«W*Cft*7v* 
@Brtt. CM0S7-^W2 1 0©iE*Mll*$J:tf 
f«iKIMfc*heh2o©*-f 1 9, 2 2 0* J: 
CW-f?*2 2 3, 2 2 4*««j^JBiLTK» 1 C 
t\P>XAv*2 1 9, 2 2 0fcJ:tf*-f **2 2 3. 2 
2 4 4CMOS^y^*fe;U2 1 0©^**ttfl*iOTti 10 
*»<¥©«WW CCJ£ D T * -f ^ * > * fMffll -T S C t tc J: 
0, ^y^ttftOWIB-CtiVDD 1, VSSKDgm® 
rftftU W^SSf / pcDOTflr«VDD2, VSS2©& 

«aa-cttfflr4c:<!:ccaafc«), mi. mzmtmom 

[0 15 2]«Cfc, ±fB»2. S3«WCK7^ 20 
HBKrH>Tfc. *l|gftW©*ttW (02 9#M) i 
IHI«tC, H3 0«:4$tt6*-f?*l 9 5, 1 9 6, 19 
9. 2 0 0fcJ:a®3 lfctett*;W**2 1 5. 2 1 
6. 219, 220, 223, 2 2 4£h5>^*#T 
IISipJfiBr**. /c/cl, B3 0iCteW&X>f **1 9 
9, 20 0*JJCO*H3 lfc*W*X-f **2 1 9. 22 
0<hOT«> PMOS h?>^X*7W*U<> C©» 

^*-:OI/^;UXo e 1, o e 2 0-SS(Efa^«:ffl^S 
CitC&S. 30 
[0 15 3] Sfc, #1. #2. »3|»Wfcffi57y 

1 1 , o u 1 2 zmmzmf&t btd>\ c^n*>-* 

[0154] ±£EL/cJ: 5 K«fHB-#S«a^ 
SOHCisOT. mi, *2©*¥Wtt*l 2. 1 3©J?t 
2^^05812 3, 1 3 3i0r±IS«)iR©U^Jl/S/ 

B*^tf *¥IBMj1S 12. 13 *Sit|g|(iK 1 4 <!: © 40 

irk, ^ami3B«Er*w^n*ffitti i©«»* 

[0 15 5] S3 2 ±aLfc«ttfcWO^%, mi 
Jlflflfc{ft&9??Btt (I2 6#l) 4»27^i 
5S 1 2 3. 1 3 3 <t 0rffl^te»^O*fttttt*rtO- 

0, bl, b2*A#**»£©ffl*5*UTl> 
CCttt, 910*TI»»121©»2^^i 50 
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58 1 2 3 *5x"T *«. m 2 ©*¥IKtt3fc 1 3 W<om Zvv 
*@Bi 3 sccwrfc, ^©TO*±<[5]t;r&6 0 
[0 156] H3 2fr6W&*»ttJ:5«:, 
*b0, bl, b2©&tr* hCitC^>7*y>^77 
«12 2-l, 1 2 2-2, 1 2 2-33&*. 3 6CC<e©f£ 
««C5**BB1 2 3-1. 1 2 3-2. 12 3-3tf-Mv? 
UWihtlX^Z. V>7V>#7»j*®1&1 2 2-1. 

1 2 2-2, 12 2-3«. fVZfrf-ZbO, bl, b 
2<D&Xv hf—ZiXfttb. im-isy V\sVX*tl 

2 1 (H1#JH) ^^fcB^$n^^>7 , 'J>^N*;UXCC 
L/c#->T, &Xt}7 £ -Z<Dy>7'V>?Z'rt*)£>)t / c 

[0157] ^ ? *@B 123-1 123-2, 1 

2 3-3&c», *>^'J>y^7f-0Bl 2 2-1 122 
-2. 1 2 2 -3^6gt >7* 'J > ^f - n^, i 

JUXoel. o e23W9»?-^l/XibrA*Stl. S 
6>CC«2©*H&£BB2 3 1 fr&V S S 2*flWj|<M 

[0 1 5 8 ] CfiCCfctK 7^B»1 2 3-1 123 
-2. 1 2 3-3«, 8}a©*>^y>^7 7^HBl 2 2 
-1 1 2 2-2, 1 2 2-3©&^>7'';>*7 s -**7'5 
h Y*-:7;l/>W*o e 1 CcjESUT* >^'J > 
*3**bfcfJL r~*©f5]B$<b GBIEfcfb) £#K© 

tois'OVl/y $ I 2 4 tl/^>7hl/c 
t£> DA3>/<-*l 2 5taLrWW«IB«l 1© 

[ o 1 5 9 ] co£ sec. mm®&-&m&M i m^mm 

fcfeOT, SH2 5 v ^038 1 2 3. 1 3 3 t bX±M& 
SB»WJc«5^9*HBtffl^Sct«:j:f), ^tev? 
f-BBTra? y ^^^/^^^©swfflrafflift^ 

fttfii^fcltlr^fcft, £2©SiKS£BB2 3 1 

^0282 3 l©«fi^*^©rt* (-MM) iWm 
■CCftiiifcfc, »27^1B1 2 3. 1 3 34^ 

[ 0 1 6 0 ] H 3 3 032 (DgBm*™??* v 2 

mxm, m*. m3 2tmm^a ( m~n^^L 
rmbx^i^i. c<Dmmx^ *9»^ebi2 

3-1 1 2 3-2. 1 2 3 -3©fi»«flPJ©X -f ^ ^ (02 
6©^-f^^ 18 0. 1 8 HCfBS) tlrX7.4 y?2 

3 2, 2 3 34HW. CO^^f2 32, 23 3^:^ 
0881 2 3-1 1 2 3-2. 1 2 3-3MX*mbtcmf&t 

[0161] c<Dffimt£tite> ?v%b?-%*m?L 

B3tvhO«t?B, H2 6©HB**©**ffl^teii 



I 
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*ffl©X-f ^«>g-Cft4©K>!tlt. 3fi©7 9?- 
@BKttl/T21I©;W 9^-C?Jl#. m#S<?J<3$!;iffl© 
X £ 4 HIT S h C i (C ft £ fc© . § 6 % 6 /Jn 

[0 162] &te. 0279?lelBl 23, 

13 3iLT. 01|"lJfeWC{&S7 9*llB£fflt>&£ 

uc#. 02. msmmmmz? v?m$&zm^zc io 

ifepr#|-C*>>), l^«©<1UB$0£f#&C£#-e §•*>,, 
[0163] fcLL h WJX * 1 2 1 . 13 

1, 1J->7'y>4/&793 v llBl 22, 1 32.029 
v ^0881 2 3. 1 3 3. U^>7$1 24, 134 
is J: f>*D A^&ilB 1 2 5, 1 3 5 ©JlftW&flliiStaJit 

'-imomw&mc^vzz. 20 

[0 164] 

[f&BJ©3»J03 WilftHJLfcck^iC. *3MBfCj:h«. 
S««Eil}RM D A ^H8§te <fc D-'C ft* JStSU AdSU 

•Sf©&b-;< F©I&SiC#lSWc«$©n<I©y:>-pyx 

-y 9 ?vm>icm.mcmffi$ftxrj;z > 2- mommmm 

3.- v V £ . 2 " #©«*£SKil£©& * £ H*SP©3 7 

A^£©p^(c-en-etig^L/cc£(c e fco. f-zim 
zra-irtz^-mmt* ^©^-fih^ks 

fiKCtttB«c«*©L C D^tMtl £ c t Kfc 

mi] *m}<D-nmiimmmm®-&mm£i, 

^^©^xf-A^^TnTT'o v t>mx$>z>. 

[02] mmmmi&omm-mzfntmffimxfr 

its 3 ] mmmsmiRmu a^@s§©s$«s-c* 40 

[S4] mmmEMtRMB A^mM^oMwrn^m^m 
sfc&^-fiaBS-c**. 

fjkTmmmx&z. 

[0 6 3 * y is y a > t f T©«ji©-«*swKfflia 
[E7] u«)i>is? mm<om 1 lUsm^-riaKsr 
[08] amttwcttsi^ji^? hBBosenbfiP 50 
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[09] iB«SE4«WWE<tLfc»^©*-r2>yf- 

[0 1 0 ] 0 1 xtwitcffis MaBo&gffl 

47n-f[iSS0r*i, 

[011] 0lHifeWC<iSU-<^->7 M5]Sg©fte©^ 

%m*m?®$&mx-»>z>. 
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